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ABSTRACT
Survival of overwintering sugarcane borer, 
Diatraea saccharalis (F.) larval populations in Louisiana 
sugarcane fields was higher in the underground portions 
of stubs and in seed pieces than in crop residues left 
in the field after harvest. Sugarcane tops and frost- 
killed fall tillers rot rapidly in the field and do not 
serve as overwintering habitats for sugarcane borer 
larvae.
Climate, especially low temperatures, plays an 
important role in decreasing survival of overwintering 
larvae. However, under conditions of this study, low 
temperature effects appeared to be more correlated with 
numbers of days with temperatures under 32°F rather than 
with short periods of temperatures lower than 24°F. No 
correlation was evident between weekly rainfall records 
and fluctuations in mortality of overwintering sugarcane 
borer populations.
Sugarcane stubs initially received higher 
infestations of overwintering sugarcane borer larvae with
xi
better survival through the winter months than crop 
residues left on the soil surface after harvest or 
planted seed pieces. More larvae survived in seed pieces 
than in crop residues. The number of sugarcane borer 
larvae surviving the following spring in all crop habitats, 
in a field at Westover Plantation, W. B. R. Parish, La., 
was estimated to be 125/acre.
No varietal effect on overwintering sugarcane 
borer populations was detected when overwintering larval 
habitats of NCO 310 (resistant) were compared to comparable 
habitats of 44-101 (susceptible) in a small plot experiment 
at the Hill Farm of Louisiana State University Campus,
Baton Rouge.
Exposure to short day photoperiods (10 hrs) in 
the laboratory was found to lengthen duration of the 
final stage in diapause-form larvae, especially those 
collected from natural habitats in December or January. 
However, relationships of photoperiod, low temperature 
or other natural phenomena to diapause development in 
larvae remain to be determined.
xii
INTRODUCTION
The life history and habitat of the overwintering 
population of the sugarcane borer Diatraea saccharalis (F.) 
has long been of interest to sugarcane entomologists in 
Louisiana. This species overwinters there as a last 
stage larvae which is found in cane trash (pieces of 
broken stalks and cane tops), cane stubble and in seed 
pieces of cane planted in the fall.
Mills destroy a large portion of the overwintering 
population when the cane crop is removed from fields and 
harvested. Adverse weather, primarily low temperature, 
often results in further attrition to overwintering 
larvae. Thus, populations are lower from November through 
March than at any other comparable time during the annual 
cycle of this species.
D. saccharalis larval populations also are found 
on rice, corn, grain sorghums and on several wild grasses, 
largely Paspalum spp. However, these host plants 
apparently do not play a significant role in maintaining
overwintering populations in South Louisiana.
Much has been written by entomologists concerning 
the relative survival value of different field habitats 
for sustaining overwintering populations of D. saccharalis 
and about ecological and cultural control factors that 
contribute to population decrease. Most of these reports 
are speculative and based on observations rather than 
data acquired in the field.
This study of overwintering D. saccharalis larvae 
was undertaken to: (1) compare the survival value of
different overwintering habitats; (2) gain information 
on the adverse effect of winter weather on survival of 
overwintering populations, and (3) to determine the 
influence of long and short day light regimes on diapause 
in larval populations.
REVIEW OF LITERATURE
The sugarcane borer, Diatraea saccharalis (F.) is 
the most destructive insect pest attacking sugarcane, 
Saccharum of ficinarum L., in Louisiana (Long et al_., 1959) . 
This stalk borer is also a pest of rice, Oryza sativa L., 
corn, Zea mays L. and grain sorghum, Sorghum vulqare 
Pers., in the southern United States. D. saccharalis is 
responsible for more than 90 percent of the damage caused 
by insects to the Louisiana sugarcane crop (Hensley, 1971) 
and is also a minor pest of rice in South Louisiana 
(Oliver ejb aĵ . , 1971) .
Morgan (1901) stressed the importance of the 
hibernation period in the life cycle of the sugarcane 
borer. He believed that the tops of cane cut for fall 
planting soon dried out and became unfit for food or were 
completely destroyed by cane trash fires. He reported 
that windrowed cane (seed cane kept for spring planting) 
and windrowed in October contained two broods, one of 
large larvae, which were in stalk tunnels and another 
which infested cane tops as young larvae or eggs. He
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believed the former brood would usually perish before 
removal of cane from windrows prior to spring planting 
and that the latter brood would survive the winter. He 
regarded cane tops not buried or burned and left in the 
field at harvest time as important sources for initiating 
infestations the following spring.
Morgan (1901) further stated that larvae in the 
young shoots in stubble fields of harvested cane migrated 
below the surface of the soil after freezing weather 
killed the exposed shoots. He predicted that since all 
available "hibernating media," corn and sugarcane, were 
known that the sugarcane borer could easily be eradicated 
from Louisiana. However, he did not propose any method 
for achieving this goal.
Stubbs and Morgan (1902), in addition to 
reiterating and elaborating on Morgan's earlier work, 
reported on some of their experiments which emphasized 
the importance of burying cane containing larvae. They 
placed 100 infested stalks below ground at different 
depths ranging from 1/2 inch to 6 inches. Their results 
showed that in "buckshot" soil, well packed by rains, 
larvae died in great numbers and this mortality was
ascribed to exclusion of air. The same results were 
obtained by placing infested cane in hermetically sealed 
jars and also by immersing infested stalks in soil under 
water. In "coarser grained" soils, mortality of larvae 
was less, however, many that attained the pupal stage in 
March and April and emerged as moths failed to penetrate 
as little as 1/2 inch of loose soil and died. They 
stated that as a result of these experiments, every 
opportunity should be taken during the winter months to 
bury all cane crop residues not destroyed by fire.
Holloway and Loftin (1919) and Holloway et al. 
(1928) stated that the sugarcane borer spent the winter 
in the larval stage. They believed that most of the 
larvae from eggs laid after the middle of September 
hibernated and that all larval stages were capable of 
hibernating. They described hibernation as not being 
complete in the sense that the larvae remained active on 
warm days and continued to feed. They stated that the 
larvae hibernated in scraps of cane, tops of the cane 
plant, stalks of large grasses, cane stubble, planted 
cane and windrowed cane, but that the favorite hiber­
nation sites were windrowed cane, planted cane and scraps 
of cane left in the field after harvest.
6
They also reported that moths were found to emerge 
from cane buried under 1/2 inch of packed soil, which is 
contradictory to the findings of Stubbs and Morgan (1902). 
They believed that it was often possible for moths to 
emerge from planted seed cane especially when it was 
partially uncovered by heavy rain. They reported that 
not more than 10 percent of the larvae kept under insectary 
conditions emerged and that percent survival in field 
populations was much lower because those pupating in the 
field often had to emerge through a great depth of soil.
They also believed, after having made many field 
observations, that trash burning could not be expected to 
diminish the number of infested canes and that burning 
might increase the infestation by destroying beneficial 
insects. They recommended that trash should be covered 
lightly with soil in the fall and plowed out in the 
spring. They also stated that nothing could be done to 
destroy larvae in the stubble, but that this was not 
necessary if the cane, during harvest, was cut so close 
to the ground that the knife would pass below the larval 
tunnels, thus the presumption was made that no larvae 
were left in stubble.
7
Ingram and Bynum (I94L) reported data that showed 
larvae hibernate in the following crop habitats, which 
they categorized from most to least in order of larval 
abundance: (1) cane trash left in the field after harvest;
(2) young plants of summer-planted cane; (3) seed cane;
(4) cane stubble, and (5) wild grasses. In rice growing 
areas, a large number of larvae were reported to hibernate 
in rice stubble. Their recommendations for control of 
overwintering larvae were essentially the same as 
Holloway et al_. (1928) except that they believed trash 
should be thoroughly burned as soon as it was dry.
Dugas (1943) reported that extensive observations 
have shown that thorough burning destroys approximately 
75 percent of the overwintering larvae. He stated that 
in harvesting, cane should be cut at ground level or 
"just below the ground level" to reduce the number of 
larvae overwintering in cane stubble. He stated that a 
very heavy larval population may be found overwintering 
in shoots of summer-planted cane, thus because of the 
growing popularity of summer planting, a special 
recommendation for destroying overwintering larvae in 
such plantings was warranted. His recommendation was
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to shave (cut) shoots at ground level after they had been 
killed by low temperatures, preferably in late February.
Ingram et: al. (1951) reported essentially the same 
recommendations for destruction of overwintering larval 
populations of the sugarcane borer as those reported by 
Ingram and Bynum (1941) and Dugas (1943).
Long and Concienne (1958) found sugarcane borer 
pupae in relative abundance in September, 1958, but found 
little or no evidence of pupation in October in spite of 
the occurrence of many days with high temperatures.
The more recent literature relating to D. 
saccharalis in Louisiana includes studies on: (1) pest
management (Hensley, 1971, Long and Hensley, 1972);
(2) host plant resistance (Hensley and Long, 1969, Kyle 
and Hensley, 1973, Coburn and Hensley, 1972, Pan and 
Hensley, 1973); (3) insecticide control (Long et al.,
1959, Long, 1969, Hensley et al., 1966); (4) effects of
insecticides on beneficial insects (Hensley et: aJL., 1961, 
Charpentier et: al., 1967, Negm and Hensley, 1967, 1969a, 
1969b); (5) sex pheromones (Perez and Long, 1964, Hammond
and Hensley, 1971), and (6) seasonal history and damage 
(Long and Concienne, 1964, Hensley et al., 1963).
9
Katiyar and Long (1961) reported that a faculta­
tive diapause was probably present in natural field 
populations of the sugarcane borer. They stated that 
this diapause occurred in the fall among last stage 
larvae and that it was probably associated with change in 
day length. They also stated that the proportion of the 
field population observed in diapause was largest during 
October, November and December and that diapause 
development in nature required approximately three months 
and was completed in most larvae by late January.
Andrewartha (1952) reviewed insect diapause in 
relation to ecology and Lees (1955) published a review 
paper on the physiology of diapause in Arthropods. More 
recently, deWilde (1962), Beck (1968) and Danilevsky et 
al. (1970) have published reviews on insect photoperiodism
in which relationships between day length and diapause 
are presented.
Lepidopterans in which exposure to long day 
photoperiods is reported to be a factor in shortening the 
duration of diapause include the spruce budworm, 
Choristoneura fumiferana (Clem.) (Harvey, 1958); the 
European corn borer, Ostrinia nubilalis (Hbn) (Beck and
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Apple, 1961, Mcleod and Beck, 1963); the pink bollworm, 
Pectinophora gossypiella Saunders (Bell and Adkisson, 
1964), and Hyalophora Ceeropia L. (Mansingh and Smallman, 
1966). Beck (1968) also reviews reports on several 
species of Diptera (mosquitoes), Coleoptera and Odonata 
in which the duration of diapause was shortened by 
exposure to long day photoperiods. Beck and Apple (1961) 
showed that diapause in 0. nubilalis could be brought to 
termination without the intervention of low temperature.
METHODS AND MATERIALS
Survival of natural overwintering populations of D . 
saccharalis larvae
This study was begun at Westover Plantation near 
Rougon, Louisiana, in the fall of 1965. Test plots were 
established in a harvested field of sugarcane (variety
C.P. 48-103, 1st ratoon crop) that contained living stubs 
from the previous crop and large amounts of trash (pieces 
of broken stalks and stalk-tops) left in the field during 
harvest operations. Plant stand (number of living stubs) 
averaged ca 31000/acre. Stub-height above ground level 
ranged from 1/2" to 5" and averaged ca 3". The amount of 
broken stalks left in Louisiana fields after harvest in 
1965 was unusually large due to wind damage from Hurricane 
Betsy.
A completely randomized experimental design was 
employed with 5 treatments (survival counts of over­
wintering sugarcane borer larvae obtained at 1 month 
intervals) replicated 6 times. Individual plots were
11
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1/100 acre in area (3 rows x 24'). Mortality counts of 
overwintering sugarcane borer populations were obtained 
by examining 6 plots/month from November 17-18 to 
March 24.
All cane stubs on each of the three 24' rows in 
individual plots were dug with a sharpshooter shovel and 
carefully dissected with a butcher knife. The number 
and stage of live and dead larvae found within stubs was 
recorded, plus noting whether they were found (in tunnels) 
above or below ground level. Coincident to stub 
examinations, all tops and pieces of broken stalks (trash) 
within individual plots were dissected with a butcher 
knife. The number and stage of live and dead larvae 
found in these crop residues was also recorded.
A similar experiment was conducted with a young 
plant cane crop of variety C.P. 48-103 that had been 
planted at a depth of 8" in a field near the 1st ratoon 
experiment described above. This field had been planted 
the 1st week in September, 1965, and at the time of the 
first examination of plots (November 17) it contained 
ca 20,000 tillers/acre (young plant shoots) that had 
been slightly damaged by low temperature. Tiller-height
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was ca 18" at this time. The field had been cultivated 
frequently before and after planting to destroy weeds and 
crop residues and it had not yet produced a crop of mill 
cane, thus it was free of trash to serve as one of the 
potential sites for overwintering sugarcane borer larvae.
The experimental design employed, number of 
treatments, number of replications and size of plots 
were the same as that described for the 1st ratoon test 
and survival data for the sugarcane borer were obtained 
on the same dates. All tillers in individual plots were 
severed from seed pieces and the number of live and dead 
stages found within tunnels above or below ground level 
was recorded. In addition, similar data were obtained 
for seed pieces by dissecting the stalks that had been 
placed in the row at time of planting and covered with 
8" of soil.
During 1966, attempts to conduct tests similar to 
those described above were abandoned in Rapides, Assumption 
and St. Mary Parishes and in a field located on the Hill 
Farm, Louisiana State University, Baton Rouge. Seasonal 
populations were low in 1966 and most of the fields 
surveyed as potential test sites had received azinphosmethyl
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applications in July and August for control of infestations 
capable of causing economic crop damage. In October, the 
number of larvae found in 1/100 acre samples of stubs and 
trash examined ranged from 0 to 3.
Survival of overwintering D. saccharalis larvae in 
artificially infested sugarcane stubs and trash
As a preliminary test, 50 pieces of cane stalk, 
each ca 18" long, were artificially infested at a rate 
of 1 4th-5th stage larva/piece. Stalks of uninfested 
mill cane were cut with pruning shears into 18" pieces 
and a 3/16" diameter hole was drilled with a hand drill 
in one end of each to simulate a sugarcane borer tunnel.
One larva was then introduced into each tunnel and the 
entrance to the hole was plugged with a loose cotton swab.
The infested stalk pieces were then placed to-
+ ogether in a laboratory room at a temperature of 80-5 F. 
After 24 hours, 10 were dissected and the remaining forty 
were dissected 48 hours later. None of the larvae had 
left the artificial tunnels they had been placed in and 
only 2 had died. Most were found boring further into 
the stalk pieces. Thus, this infestation method was 
adopted for use in subsequent experiments.
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During the fall of 1967, small plots of sugarcane 
(1st ratoon crop) located on the Hill Farm at Louisiana 
State University were artificially infested with 3rd-5th 
stage larvae and examinations of this population were 
made at 6-week intervals from November 28 to April 6, 1968.
A completely randomized experimental design was 
used with 6 replications of a 2 x 2 x 4 factorial 
arrangement of treatments: 2 sugarcane varieties (NCO 310 
and C.P. 44-101) x 2 overwintering larval sites (stubs and 
trash) x 4 plot examination dates (survival counts of 
overwintering larvae obtained at 6-week intervals). The 
trash habitat was further subdivided into trash above 
ground and trash below ground. Individual plots of each 
variety were selected at random for examination on each 
date.
The experiment was conducted in a field that had 
been planted in 1966 and used in the summer of 1967 for 
sugarcane borer host plant resistance studies. Varieties 
NCO 310 (resistant) and C.P. 44-101 (susceptible) had 
been planted in 1/100 acre plots, respectively, in a 
checkerboard arrangement of plots. However, for purposes 
of the study reported herein, only the center row of each
16
plot and the adjoining ground area between rows was 
employed. During October, 1967, all millable cane and 
trash was removed from these plots.
Non-infested mill cane (2nd ratoon crop) from 
varieties NCO 310 and C.P. 44-101 was obtained at Smith- 
field Plantation near Rougon, Louisiana, for purposes of 
preparing infested trash samples. This cane was cut into 
18" pieces and drilled as previously described. Sugarcane 
borer larvae (3rd-5th stage) were collected from sugarcane 
on plantations near Baton Rouge. The stalk pieces were 
randomly mixed and then infested at a rate of 1 larva 
per piece. They were then stacked in 1-gallon ice cream 
cartons and kept in a laboratory room at 80-5°F until 
used in the field.
The cane stubs on the center row of each plot were 
first inspected for visual signs of infestation and those 
found to contain live larvae were destroyed. The non­
infested stubs, which averaged ca 2" in height above 
ground level, were then prepared for infesting by drilling 
a 3/16" diameter hole through the top of the stub and 
extending it internally to a depth of about 3" (1" below 
ground level). Fifty stubs in a continuous series on the
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row in each plot were then infested by placing one larva 
in each artificially tunneled stub and closing the tunnel 
entrance with a cotton swab. Concurrently, 50 artificially 
infested stalk pieces (trash) of the appropriate variety 
were placed in the mid-area adjoining the stub-infested 
row in the following manner: a trench was dug and 25
pieces were placed below ground level at a depth of ca 4". 
These were then covered with lightly packed soil and the 
remaining 25 were placed on the soil surface. Thus, each 
plot contained 50 infested stubs and 50 infested stalk 
pieces (25 below and 25 above ground level). All plots 
were artificially infested November 10-18, 1967.
During survival examinations, the artificially 
infested stubs and stalk pieces below and above ground 
level were removed from individual plots and dissected.
The number and stage of live and dead larvae found was 
recorded as in previous experiments.
Photoperiodism studies with field-collected overwintering 
D. saccharalis larvae
From December, 1967, to March, 1968, diapause form 
larvae of the sugarcane borer were collected at 1 month 
intervals from natural habitats (stubs and trash) on the
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Hill Farm, Louisiana State University Campus, Baton Rouge. 
These were brought to the laboratory for a study of larval 
response to short day and long day light regimes. Using 
an ocular micrometer, the head capsule of each larva was 
measured at the area of greatest width. Those that 
measured more than 2.30 mm in head capsule width (about 
95%) were categorized as 5th stage according to criteria 
established for the sugarcane borer by Katiyar (1960).
On each collection date, those larvae categorized 
as 5th stage were separated at random into 2 equal sized 
groups. They were then placed in cotton-stoppered shell 
vials on a wheat germ diet developed by Hensley and 
Hammond (1969). One group was placed in a constant 
temperature rearing cabinet at 70-5°F that was equipped 
to provide a light regime of 14 hours light vs 10 hours 
darkness. The other group was placed in a similar cabinet 
at 70-5°F, except this cabinet provided a light regime of 
10 hours light vs 14 hours darkness. Thus, larvae were 
exposed to long day and short day light regimes and 
records on mortality and pupation were kept daily for 
each group until all larvae had pupated or died.
RESULTS
Survival of natural overwintering populations of D. 
saccharalis larvae
The mean number of larvae found in sugarcane stubs 
at 1 month intervals from November, 1965, to March, 1966, 
is shown in Table 1. The individual observations and 
statistical analyses for these data are shown in Appendix 
Tables I and II, respectively. There was a gradual 
decrease in the number of live larvae/plot beginning with 
the onset of winter in December. However, the difference 
between the November and December mean population samples 
(19.17 vs 18.17) was not significant (p >  .05). The mean 
number of larvae collected per plot in January (10.00) 
differed significantly (p <  .05) from that collected in 
November or December and also from those collected in 
February (5.83) or March (2.00). However, differences 
between the February and March samples were not significant.
The data on stage of development of larval 
populations presented in Table 1 and also those shown in 
Tables 2, 3 and 4 may not be completely reliable since
19
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Table 1. Mean number of overwintering Diatraea ^accharalis 
(F.) larvae collected at intervals of 1 month 
from sugarcane stubs, Westover Plantation,
Rougon, La., November 17, 1965-March 23, 1966.
Mean number/plot—/
Collection Stage of development
date_______alive—1________ dead__________ (Instar range)
November 17 19.17 a .33 3rd - 5th
December 20 18.17 a .50 3rd - 5 th
January 24 10.00 b .50 4th - 5th
February 21 5.83 c 4.00 4th - 5th
March 23 2.00 c .67 4th - 5th
—'Figures are means for 6 replications.
■^/Means not followed by the same letter differ
significantly at the .05 level of probability according
to Duncan's Multiple Range Test. (LeClerg, 1957).
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discrete measurement of head capsule widths and their 
relationship to different larval stages were not made. 
However, based on observed relative differences in this 
criterion and in body size among larvae, the November and 
December population samples (Table 1) were judged to have 
contained some 3rd stage larvae, whereas subsequent 
samples did not. Furthermore, during dissection of stubs, 
no evidence of feeding or molting activity was observed 
among larvae until the March 23 sample date when 3 pre- 
pupal stage larvae were found. Pupation was not observed 
in this experiment.
The dead larvae counts shown in Tables 1-4 and 
comparison of these among sampling dates are considered 
unreliable as estimates of mortality. Dead larvae in 
comparison to living larvae were difficult to find in 
plant habitats. Apparently they decomposed rapidly in 
periods of warmer weather and were preserved better in 
periods of colder weather. Furthermore, some may have 
been consumed by scavengers, but evidence of scavenging 
or predator activity on living larvae was not observed 
at any time during dissection of plant materials from 
larval habitats.
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Table 2 shows the number of overwintering larvae 
collected at 1 month intervals in sugarcane trash samples 
taken from the soil surface of plots from which the re­
sults on stubs shown in Table 1 were obtained. The 
individual observations and statistical analyses for these 
data are shown in Appendix Tables III and IV, respectively. 
Fewer larvae were found in trash than in stubs on each 
sampling date. Furthermore, the initial population in 
trash appeared to be younger (2nd-5th stage) than that in 
stubs (3rd-5th stage).
There was a gradual decrease in mean number of 
larvae/plot beginning in December, but the difference 
between November and December population samples (11.83 
vs 9.00) was not significant ( p > .05). The mean number 
of larvae collected/plot in January (4.17) differed 
significantly (p < .05) from that collected in November 
or December, but not from that collected in February 
(1.67/plot). There was no significant difference (p > .05) 
in mean numbers found/plot in February and March.
Third stages were not judged to have been among 
larvae in population samples collected after December and 
no evidence of molting was observed. Evidence of pupation
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Table 2. Mean number of overwintering Diatraea saccharalis 
(F.) larvae collected at intervals of 1 month 
from sugarcane trash, Westover Plantation,
Rougon, La., November 17, 1965-March 23, 1966.
Mean number/plot—^
Collection Stage of development
date________alive~________ dead__________ (instar range)
November 17 11.83 a oo• 2nd - 5th
December 20 9.00 a .33 3rd - 5th
January 24 4.17 2.17 4th - 5th
February 21 1.67 be 5.00 4th - 5th
March 23 .17 c 1.17 4th - 5th
-^Figures are means for 6 replications.
■^/Means not followed by the same letter differ
significantly at the .05 level of probability according
to Duncan's Multiple Range Test. (LeClerg, 1957).
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(pre-pupal larval stages) was not observed in the March 23 
population sample. The number of overwintering larvae 
collected at 1 month intervals from young frost-damaged 
sugarcane tillers is shown in Table 3. The individual 
observations for these data are shown in Appendix Table V. 
This experiment was located on the same farm, but in a 
different field than that from which the results presented 
above were obtained, thus these data are not directly 
comparable to that shown in Tables 1 and 2. However, the 
variety of sugarcane (C.P. 48-103), experimental design 
(randomized block), number of treatments (sampling dates), 
number of replications (6) and plot size (1/100 acre) 
were the same.
Apparently young sugarcane tillers, per se, are 
not important in Louisiana as an overwintering habitat 
for D. saccharalis larvae. A relatively low initial 
population (mean 2.33/plot) was found in November compared 
to 19.17 per plot in stubs (Table 1) and 11.83 per plot 
in trash (Table 2). Furthermore, this population was 
judged to contain a larger proportion of younger larvae 
(2nd and 3rd stages) than population samples taken from 
stubs and trash.
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Table 3. Mean number of Diatraea saccharalis (F.) larvae 
collected at intervals of 1 month from sugarcane 
tillers, Westover Plantation, Rougon, La., 
November 16, 1965-March 23, 1966.
Collection Mean number/plot^ Stage of development
date________alive__________dead__________ (Instar range)
November 16 2 .33 oo• 2nd - 5th
December 20 .50 .00 3rd - 4th
January 27 oo• oo• -
February 21 oo• oo• -
March 23 .00 • o o „m
^Figures are means for 6 replications. (Statistical 
analysis of data was not performed).
26
The young sugarcane tillers had been damaged 
slightly by frost prior to the 1st larval sampling date 
(November 16) and they deteriorated rapidly with increase 
in colder weather thereafter. By the 3rd sampling date 
(January 27) and thereafter, no live or dead larvae were 
found in these winter-killed tillers. These data were 
not analyzed statistically on the premise that after 
November, the numbers found/plot were too low to provide 
meaningful data. During dissection of tillers in November 
and in December, no dead stages were found among the few 
larvae collected.
Table 4 shows the number of overwintering larvae 
found in seed pieces (planted whole-stalks) in the same 
experiment from which the data on tillers shown in Table 3 
were obtained. The individual observations and analyses 
of variance for these data are presented in Appendix 
Tables VI and VII, respectively. This cane had been 
planted at a depth of 8" and at a linear row rate of 
2060 x 7 1-stalks/acre during the first week of September. 
The stalks planted contained less than 5% internodes 
bored at time of planting and they were assumed to be 
virtually free of living sugarcane borer stages.
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Table 4. Mean number of overwintering Diatraea saccharalis 
(F.) larvae collected from early-fall planted 
sugarcane seed pieces at intervals of 1 month, 
Westover Plantation, Rougon, La., November 16, 
1965-March 23, 1966.
Mean number/plot—'̂
Collection _ , Stage of development
date_______ alive  dead__________ (Instar range)
November 16 5.67 a .33 2nd - 5th
December 20 5.33 a .00 4th - 5th
January 27 2.67 ab .17 4th - 5th
February 21 1.17 b 1.00 5th
March 23 .33 b 1.17 4th
1/ . .—'Figures are means for 6 replications.
■^Means not followed by the same letter differ
significantly at the .05 level of probability according
to Duncan's Multiple Range Test. (LeClerg, 1957).
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The larval population in seed pieces on November 
16, the first date of sampling (mean 5.67/plot) was 
considerably lower than that found on the first sampling 
date for stubs (19.17/plot) or trash (11.83/plot), (Tables 
1 and 2, respectively); however, it was higher than that 
found in young tillers (mean 2.33/plot, Table 3). 
Thereafter, beginning in December, the decrease in numbers 
of surviving larvae followed the same general trend as 
that shown for stubs and trash.
Differences in mean numbers of larvae collected 
from seed pieces in November (5.67/plot), December 
(5.23/plot) and January (2.67/plot) were not significant 
(p >  .05); however, these were significantly different 
(p <  .05) from samples collected in February and March 
(1.17 and 0.33/plot, respectively).
The population sample obtained from buried seed 
pieces on the first collection date (November 16) 
contained pupae and many young 2nd and 3rd stage larvae; 
however, individuals representing these stages were not 
found in subsequent samples. Since the buried seed 
pieces (stalks and leaf sheaths) were not directly 
accessible after planting (in September) to moth oviposi-
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tion and establishment of 1st stage larvae, it is believed 
that the young larvae (2nd and 3rd stages) found November 
16 migrated through root tissue from frost-damaged tillers 
into the attached seed pieces. This supposition is 
further substantiated by the "disappearance" of the small 
larval population (Table 3) from the frost-damaged tillers, 
attached underground to seed pieces and by observance of 
many larval tunnels from tillers into seed pieces.
However, larval populations in seed pieces did not 
increase significantly (p .05) and actually showed a 
slight decrease when the November sample (5.67/plot) was 
compared to the December sample (5.33/plot). Nevertheless, 
it is believed that these larvae did migrate to seed 
pieces and that their contribution to population increase 
in November was overcome by subsequent population decrease 
associated with colder winter weather. Substantiation of 
this point must necessarily await results from experiments 
in which more precise measurements are made on population 
movement in tillers and seed pieces from September to 
December.
An estimation of the natural populations of larvae 
found in different overwintering crop habitats in mid-
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November plus numbers and percent surviving in the same 
habitats in late March is shown in Table 5. These data 
were calculated as numbers per acre per habitat from plot 
means shown in Tables 1-4. Thus, they may not be directly 
comparable since the stub and trash samples were obtained 
from one experiment and that relating to tillers and seed 
pieces from another similar test located on the same farm, 
but in a different field.
The initial population of overwintering stages 
(1917/acre) was highest in sugarcane stubs. Furthermore, 
percent survival (10.42%) was highest among larvae 
occupying this habitat. The initial population in trash 
on the soil surface (1183/acre) was also relatively high 
when compared to numbers found in seed pieces and tillers 
in a different -field. However, survival (1.50%) was much 
lower than that found among larvae in stubs (10.42%) or 
in seed pieces (5.82%). Only 233 larvae/acre were initially 
found in young cold-damaged sugarcane tillers and by 
January, percent survival in these was 0 (Table 3). Thus, 
other than possibly serving as vehicles for entry of young 
larvae into seed pieces in the fall and for exit of moths 
emerging from larvae pupating in seed pieces underground
Table 5. Comparison of numbers and percent survival of overwintered Diatraea saccharalis 
(F.) larvae collected from different crop habitats in sugarcane fields,
Westover Plantation, Rougon, La., November, 1965-March, 1966.
Number/acre"__________  % survival
Overwintering habitat- Mid-Nov. pop. Late March pop. (Nov.-March)
Stubs, 1st ratoon crop 1917 200 10.42
Trash, 1st ratoon crop 1183 17 1.50
Subtotal 3100 217 7.22
Seed pieces, plant cane crop 567 33 5.82
Fall tillers, plant cane crop 233 0 0.00
Subtotal 800 33 4.12
TOTAL 3900 250 6.41
■^Computed from mean numbers/1/100 acre plot (Tables 1-4).
■^Those figures shown for stubs and trash are from 1 experiment, those shown for 
seed pieces and tillers are from a similar test conducted in a different field on the 
same farm.
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in the spring, winter tillers, per se, perhaps should no 
longer be considered as a suitable habitat for the over­
wintering population.
Based on the relative comparison of habitats 
within different ratoon crops, the plant cane crop 
(tillers and seed pieces) contributed 800 larvae per acre 
to the initial overwintering population, of which 33 
(4.12%) survived to late March, whereas the 1st ratoon 
crop (stubs and trash) initially contributed 3100 larvae 
per acre, of which 217 (7.22%) survived to late March. 
Thus, these data indicate that the 1st ratoon crop is 
ca 7-fold more important as an overwintering habitat than 
the plant cane crop.
Survival of overwintering D. saccharalis larvae in 
artificially infested sugarcane stubs and trash
The mean number/plot and percent survival of over­
wintering D. saccharalis larvae at 6 week intervals after 
sugarcane stubs were artificially infested with 4th-5th 
stage larvae at a rate of 50/plot is presented in Table 6. 
The individual observations and statistical analyses for 
these data are shown in Appendix Tables VIII and IX, 
respectively. There was a significant (p < .05) decrease
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Table 6. Mean number and percent survival of overwintering 
Diatraea saccharalis (F.) larvae recovered at 6 
week intervals from artificially infested stubs 
of 2 sugarcane varieties, Hill Farm, Louisiana 
State University, Baton Rouge, November, 1967- 
April, 1968.
Mean number and (%) survival/plot^
Variety
Collection date NCO 310 C.P. 44-101 Both varieties—^
November 28 28.0 (56%) 24.0 (48%) 26.0 (52%) a
January 17 13.7 (27%) 15.3 (31%) 14.5 (29%) b
March 4 7.7 (15%) 9.7 (19%) 8.7 (17%) c
April 6 7.7 (15%) 6.7 (13%) 7.2 (14%) c
Figures are based on the number of larvae recovered 
per plot when each of 3 plots/variety were infested with 
50 4th-5th stage larvae.
^Means not followed by the same letter differ
significantly at the .05 level of probability according
to Duncan's Multiple Range Test. (LeClerg, 1957).
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in surviving larvae when collections made in November, 
January and March were compared, however, differences 
between the March and April collections were not 
significant. Furthermore, no significant difference in 
larval survival between varieties was detected (p> .05) 
when individual collection dates were compared or when 
the means for all dates were compared (Appendix Table IX).
Survival of larvae in artificially infested stubs 
(14%) was slightly higher than that obtained in plots 
naturally infested (10.42%, Table 5). This higher 
survival may have been due to: (a) milder weather in the
winter of 1967-68 than in 1965-66 (Table 10 and Figures 5 
and 6); (b) the natural overwintering population initially
contained more immature larval stages, or (c) differences 
between experiment locations in ecological factors 
including predation, soil type and climate, especially 
rainfall.
Table 7 shows the mean number/plot and percent 
survival of overwintering D. saccharalis larvae at 6 week 
intervals after sugarcane trash was artificially infested 
with 4th-5th stage larvae at a rate of 50/plot. The 
individual observations and statistical analyses for these
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Table 7. Mean number and percent survival of overwintering 
Diatraea saccharalis (F.) larvae recovered at 6 
week intervals from artificially infested trash 
of 2 sugarcane varieties, Hill Farm, Louisiana 
State University, Baton Rouge, November, 1967- 
April, 1968.
Mean number and (%) survival/plot—^
Variety
Collection date NCO 310 C.P. 44-101 AJBoth varieties
November 28 40.3 (81%) 34.4 (69%) 37.3 (75%) a
January 17 24.7 (49%) 24.0 (48%) 24.3 (49%) b
March 4 15.0 (30%) 15.0 (30%) 15.0 (30%) c
April 6 8.7 (17%) 5.0 (10%) 6.8 (13%) d
—'Figures are based on the number of larvae recovered 
per plot when each of 3 plots/variety were infested with 
50 4th-5th stage larvae (25 in pieces of trash above 
ground and 25 in pieces below ground).
•^Means not followed by the same letter differ
significantly at the .05 level of probability according
to Duncan's Multiple Range Test. (LeClerg, 1957).
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data are shown in Appendix Tables X and XI, respectively. 
These data are from the same plots from which the data on 
stubs were obtained. The mean number of larvae/plot 
decreased gradually beginning with the onset of winter and 
significant differences (p <  .05) were found among all 
collection dates. No significant difference (p >  .05) in 
larval survival between varieties was detected when means 
for individual collection dates were compared or when the 
means for all dates were compared (Appendix Table XI).
Survival of larvae in artificially infested trash 
(13%) was much higher than that obtained from naturally 
infested trash (7.22%, Table 5). This higher survival 
may have been due to the same factors mentioned above for 
higher survival in artificially infested stubs.
As mentioned in the Methods and Materials section, 
the trash habitat was subdivided into 2 categories/plot. 
Twenty-five infested pieces of stalk were placed on top 
of the ground and 25 below ground level at a depth of 4". 
Differences between trash subsamples (above vs below 
ground) were not significant (p y. .05) (Appendix Table 
XI). Survival in above ground trash was 12.6% and that 
in below ground trash was 14.7%.
37
Photoperiod studies with field-collected overwintering 
D. saccharalis larvae
Table 8 shows response of overwintering D. 
saccharalis larvae collected from the field in December, 
1967, and subjected thereafter until pupation to long day 
or short day photoperiods. The mean duration of the final 
stage in weeks for those exposed to 10 hrs light was 8.07 
compared to 4.44 for those exposed to 14 hrs light.
The duration of the final stage was 1 month or 
less for 43 (73%) of the 59 survivors subjected to 14 hrs 
light, whereas only 7 (17%) of 51 survivors subjected to 
10 hrs light completed the final stage in that length of 
time or less. Thus, those exposed to 14 hrs light 
generally completed the final stage and pupated more 
quickly than larvae exposed to 10 hrs light. Survival 
(83.09%) was also higher for larvae subjected to 14 hrs 
light. However, most of the increase in mortality for 
the larvae exposed to 10 hrs light appeared to be associated 
with longer confinement rather than with photoperiod.
Table 9 shows data when overwintering larvae were 
collected from the field at ca 1-month intervals from 
December 17, 1967, to March 11, 1968, and subjected to
Table 8. Response of overwintering Diatraea saccharalis (P.) larvae collected on
December 12, 1967, from field populations to long- and short-day photoperiods, 
Louisiana State University, Baton Rouge, 1967-1968.
Day . Duration of final larval stage
Date Number length.—' _____ preceding pupation (weeks)________ Mean Percent
collected of larvae (hours) 1 2 3 4 5 6 7 8 9 10 11 12 13 (weeks) survival
71 10 0 1 3 3 4 3 5 5 2  3 2 5 5  8.07 57.75
December 12
71 14 0 5  19 19 3 5 1 2 2  2 0 0 1  4.44 83.09
~  10 hrs light vs 14 hrs dark = short day photoperiod, 14 hrs light vs 10 hrs 
dark = long day photoperiod.
u>oo
Table 9. Response of overwintering Diatraea saccharalis (F.) larvae collected from
field populations at ca 1 month intervals to long- and short-day photoperiods, 





Duration of final larval stage 2/Mean Percent
larvae (hours) 1 2 3 4 5 6 7 8 9 10 11 12 13 (weeks) survival






1 5  3 3 2 0 8.13* 57.50*
40 14 0 3 2 7 7 4 3 4 0 0 0 0 0 5.07NS 75.00NS
40 10 0 0 2 2 .9 4 4 4 1 0 2 2 1 6.81* 78.50NS
40 14 1 1 4 13 12 3 1 0 0 0 0 0 0 4.34NS 87.50NS
40 10 0 2 0 8 10 6 1 0 3 1 0 0 0 5.32NS 78.50NS
40 14 0 1 10 8 9 2 0 0 2 0 0 0 0 4.66NS 80.00NS
40 10 0 2 12 11 4 1 3 2 0 0 0 0 0 4.17NS 87.50NS






•^lO hrs light vs 14 hrs dark = short day photoperiod, 14 hrs light vs 10 hrs dark = 
long day photoperiod.
2/* = significance at the 5% level of probability. NS = non significant. u>VO
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14 hr or 10 hr daily photoperiods beginning at time of 
collection.
Larvae collected in December, January, February or 
March and exposed to 10 hrs light required means in weeks 
of 8.13, 6.81, 5.32 and 4.17 for completion of the stage 
preceding pupation compared to 5.07, 4.34, 4.66 and 4.21 
weeks for comparable larvae exposed to 14 hrs light, 
respectively. Analysis of variance for larvae collected 
each month showed a significant difference between the 2 
light regimes in duration of the final stage for those 
collected in December (p <  .05) and in January (p .05) 
but not for those collected in February (p>.05) or in 
March (p >  .05).
The mean duration of the final stage regardless of 
collection date (not shown in Table 9) for larvae subjected 
to the 2 light regimes was 6.11 weeks for those exposed to 
10 hrs light vs 4.62 weeks for those exposed to 14 hrs 
light and the difference between these means was also 
significant (p <  .05).
Analysis of variance for larvae collected on 
different collection dates and subjected to 1 light regime 
also showed significant differences among collection dates
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in mean duration of the final stage for larvae exposed to 
10 hrs light (p 05) but not for those exposed to 14 hrs 
light (p >  .05).
Ranges in duration of the final stage among larvae 
exposed to 10 hrs light were 1-12, 2-13, 2-10 and 2-8 weeks 
for the December, January, February and March collections, 
respectively, vs 2-8, 1-7, 2-9 and 2-8 weeks for larvae 
collected during the same months and exposed to 14 hrs 
light. Thus, the range in duration of the final stage 
became shorter with progression of time for larvae sub­
jected to 10 hrs light, whereas that for larvae subjected 
to 14 hrs light was about the same for all collections.
Survival of larvae subjected to the 2 light regimes 
was most affected in the December collection (57.50%) for 
larvae exposed to 10 hrs light vs 75.00% for those exposed 
to 14 hrs light. However, by March survival was about the 
same regardless of light regime (87.50% for 10 hrs 
exposure vs 85.00% for 14 hrs exposure). These data also 
indicate that larval mortality was more associated with 
longer confinement than to difference in photoperiod.
The regressions (weeks vs duration of the stage 
preceding pupation) for larvae exposed to the 2 light
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regimes in December, January, February and March are shown 
in Figures 1, 2, 3 and 4, respectively. These data 
generally show that: (1) the largest difference between
light regimes in larval response to photoperiod occurred 
when larvae were collected in December; (2) most, if not 
all, of the response to photoperiod was associated with 
exposure of larvae to 10 hrs light, and (3) by March there 
was no difference in response to photoperiod when larvae 
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Figure 4- Regression of pupal count on duration of final
larval stage preceding pupation for larvae
collected March 11.
DISCUSSION
D. saccharalis (F.) overwinters in Louisiana as a 
last stage larva in diapause. Overwintering larvae in 
sugarcane fields are found in cane stubs on the row, 
pieces of stalk left in the field at harvest time and in 
seed pieces of cane planted in late summer or fall 
(Tables 1, 2 and 4). Other than to serve as vehicles for 
larvae to enter seed pieces to which tillers are attached 
below soil level, young tillers developing from seed cane 
planted in the fall do not serve as overwintering sites 
for sugarcane borer larvae (Table 3).
These tillers are killed with the onset of freezing 
temperatures. However, tunnels extending from tillers to 
seed pieces below the ground surface indicated that some 
larvae used this route to enter seed pieces. Subsequent 
damage by these larvae feeding within seed pieces during 
the winter or spring months may possibly contribute to 
problems with obtaining adequate stands in the first ratoon 
crop the following spring. However, the number entering 
seed pieces in this manner was extremely small (Table 3).
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Most of the larvae in decaying tillers, especially those 
less than 3rd stage in development, apparently succumbed 
to low temperatures. No 1st to 3rd stage larvae were 
found in tillers during the November examinations and by 
December, no larvae, regardless of development stage were 
found in these tillers.
Morgan (1901) emphasized the importance of over­
wintering (hibernation) habitats in sustaining sugarcane 
borer populations from one crop season to the next.
However, he believed that 2 distinct "broods" existed, one 
of large larvae tunneled within stalks and the other 
consisting of eggs and small larvae on leaves and in tops 
of stalks left in the field after harvest. Furthermore, 
he believed that the "brood" found within stalks did not 
survive the winter and that the "young brood" was most 
important in survival of overwintering populations.
This erroneous concept apparently led to many 
recommendations for burning, burying or otherwise 
destroying infested leaves and stalk tops after harvest: 
Stubbs and Morgan (1902); Holloway and Loftin (1919);
Ingram and Bynum (1941); Dugas at â l. (1943), Ingram et al. 
(1951). Examination of cane tops and leaves made during
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this study indicates strongly that they do not serve as 
overwintering sites for the sugarcane borer. Most of the 
larvae found in these crop residues were 1st or 2nd stage 
and there was no evidence that they migrated to pieces of 
stalk examined in the same trash samples. It was most 
likely that they were ultimately killed by freezing 
temperatures.
Many past recommendations to sugarcane growers 
have stipulated plowing under stalk residues as a means 
of destroying overwintering larvae: Holloway et al■
(1928); Dugas (1943), Ingram (1951). However, this 
recommendation was discontinued in 1957. This practice 
probably did not cause mortality to larvae and may have 
contributed to their survival by providing insulation 
beneath the soil level against ambient temperatures.
Most farmers that plowed under infested stalk residues in 
the fall would turn these up during spring plowing in 
March the following year before the onset of pupation from 
the overwintering population. Data presented in this study 
indicated that for maximum kill of larvae in trash (pieces 
of broken stalks), these crop residues should be left on 
the soil surface exposed to ambient winter temperatures.
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Much confusion has existed in the past regarding 
the means by which sugarcane borer moths exit from stalks 
and trash underground. Several experiments were conducted 
to determine the types and depths of soil that moths could 
penetrate in emerging to the soil surface from seed pieces 
and buried trash: Stubbs and Morgan (1902); Holloway and
Loftin (1919) , Holloway et al_. (1928) . There was no 
indication in this study that moths exit through soil to 
attain the soil surface from seed pieces or buried trash. 
i-Fupation of overwintering larvae in the spring did not 
occur until after tillers had developed above ground from 
seed pieces and moths were observed to exit through 
tunnels in these tillers and through tunnels in stubs.
The overwintering larva in a seed piece tunnels 
upward within a young tiller just before pupation, thus 
preparing an exit by which the moth emerges after pupation. 
During this study, no moths were observed emerging through 
soil, regardless of its texture or depth. As Hensley 
(1971) emphasized, the life cycle of D. saccharalis is 
remarkably synchronized to that of the sugarcane plant, 
thus environmental conditions favorable to cane growth 
are usually also favorable for development of D. 
saccharalis populations.
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Evaluation of survival of overwintering sugarcane 
borer larvae in different crop habitats (Table 5) indicated 
that more larvae attempted to overwinter and survival 
(10.42%) was higher in cane stubs on the row than any 
other habitats. Relatively large numbers of larvae 
attempted to overwinter in trash left on the ground surface 
but survival among these was only 1.50%. Fewer larvae 
attempted to overwinter in seed pieces than trash on the 
soil surface but survival (5.82%) was higher and no larvae 
survived in fall tillers. These results are contradictory 
to those of Ingram and Bynum (1941) and Ingram et al.
(1951). They listed different crop habitats in order of 
most to least importance from the standpoint of survival of 
overwintering larvae as follows: (1) cane trash left in
the field after harvest; (2) young tillers of summer- 
planted cane; (3) seed cane; (4) stubs, and (5) wild grasses.
Survival of overwintering sugarcane borer popula­
tions in these studies was always higher among populations 
that occupied underground habitats than those above ground. 
Furthermore, it appeared that the overwintering population, 
especially the late stage larvae in diapause, innately 
sought underground habitats by tunneling into the sub­
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terranean portions of stubs and by tunneling through 
tillers into seed pieces. From November to March, no 
larvae were found occupying tunnels in the above ground 
portion of stubs or freeze-killed tillers. These results 
conflict with those of Dugas (1943) who advocated shaving 
(cutting) stubs and dead tillers at ground level, 
preferably in February, as a means of reducing the number 
of overwintering larvae.
Results in Table 5 show that an average of about 
125 larvae per acre survived the 1965-66 winter:
217 (first ratoon field) + 33 (plant cane field)
2
No data from similar studies were found in the 
literature reviewed, thus no comparisons could be made. 
This population estimate may be higher than that for many 
other sugarcane plantations since Westover historically 
has heavy sugarcane borer infestations due to the high 
susceptibility of several varieties grown.
The percent larvae surviving in stubs and trash in 
1967-68, when small plots were artificially infested with 
overwintering larvae (Tables 6 and 7, respectively) was 
higher than that recorded in naturally infested fields in 
1965-69 (Table 5). This higher survival was probably due
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to 3 factors: (1) low winter temperatures were much more
severe, especially in February, in 1965-66 than in 1967-68 
(Figures 5 and 6, respectively); (2) the overwintering
larvae collected for infesting plots were screened and those 
judged to be non-diapause forms were not used, and (3) one- 
half of the trash samples were placed below soil level.
There were no significant differences detected 
between varieties in regard to their capacity for serving 
as overwintering habitats and although more larvae actually 
survived in trash below the ground surface, differences 
between below and above ground trash samples were not 
significant.
It is difficult to correlate weather effects with
survival of overwintering populations in these studies.
During the winter of 1967-68 there were more days with
temperatures below 32°F than during the winter of 1965-66,
yet none were below 24°F (Figures 5 and 6). However during
the winter of 1965-66 there were fewer days with
otemperatures 32 F and one period where the temperature was 
oabout 16 F. However, m  comparison of the total survival 
in all different habitats for the 2 years (Tables 1-6) 
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associated with periods of lower temperatures. During both 
winters, mortality appeared to increase gradually with 
progression of time. Thus, either the sampling techniques 
(numbers of sampling dates) used in this study were not 
sufficiently frequent to measure precise low temperature 
effects or accumulative low temperature effects are more 
important than short-term effects. No correlation was 
evident between rainfall patterns (Table 10) and sugarcane 
borer mortality in both winters.
Data presented in Tables 8 and 9 and in Figures 1, 
2, 3 and 4 show that overwintering larvae of D. saccharalis 
collected from natural habitats in December, January, 
February and March responded differently to photoperiod 
when exposed to 10 hr (short day) and 14 hr (long day) 
light regimes.
All larvae had been exposed to some freezing 
temperature (-32°F) before the first date of collection 
and those collected thereafter had been exposed to more 
accumulated low temperature, depending on the dates that 
collections were made (Tables 8, 9 and Figure 6). 
Furthermore, the natural day length (sunrise to sunset) 
had increased from 10.2 hrs to 12.0 hrs during the time
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Table 10. Total rainfall in inches per week during the 
winter and spring months, 1965-66, 1967-68. 
Ryan Airport, Baton Rouge, La.
Year
Week of: 1965-66 1967-e
































when collections were obtained from the field (mid- 
December to mid-March).
Response to photoperiod was statistically significant 
(p <C. .05) for larvae collected in December and in January 
and exposed to the 2 light regimes but not for those 
collected in February or in March (p .05). Furthermore, 
most if not all of the photoperiod response expressed by 
larvae collected in December of January appeared to be 
associated with lengthening of the duration of the final 
stage for those exposed to a 10 hr photoperiod.
Whether or not the period of time required for 
completion of diapause development in D. saccharalis larvae 
was lengthened by exposure to a 10 hr photoperiod cannot 
be readily determined from data presented in Table 9, 
especially since little is known about the duration of 
diapause development of this species in nature or the 
effects of low temperature or other natural phenomena on 
diapause development.
Katiyar and Long (1961) reported that diapause 
development for D. saccharalis requires about 3 months in 
Louisiana. However, their data are based on the relative 
change in incidence of the diapause form in fall and early
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winter populations.
They also reported that diapause form last stage 
larvae first appear in Louisiana populations of D. sacchara­
lis in August and that the incidence of this form in these 
populations gradually increases thereafter through 
December. Their criterion for determining diapause was 
based on the duration of the last larval stage preceding 
pupation, i.e. those requiring more than 19 days for 
completion of that stage were judged to be in diapause. 
Beginning in January all larvae collected from the field 
and exposed to natural day lengths and 80°F in the 
laboratory pupated in less than 20 days, thus they concluded 
that these larvae had completed diapause development.
Their data suggests that diapause development in field 
populations of D. saccharalis is completed by January 15 
and that resumption of morphogenesis is delayed until 
spring due to climatic conditions (primarily low tempera­
ture) being below the threshold of pupation.
There was no assurance that the larvae exposed to 
the 2 light regimes in the present study had not completed 
all or most of the period of time required for diapause 
development in nature, especially since collections from
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the field were not begun until December 17.
There was also no means of assessing the effect 
of temperature on diapause development since larvae 
exposed to the 2 light regimes were maintained at the same 
temperature (70°F). Thus it is reasonable to assume that 
a temperature effect might have been present, especially 
since larvae collected after December 17 and subjected to 
the 2 light regimes had been exposed to increased accumu­
lation of low temperature depending on the date they were 
collected.
Furthermore, there is no assurance that photo- 
periodism terminated diapause development, since, 
regardless of the photoperiod larvae were exposed to, 
most of those collected in February and all of those 
collected in March showed no response to photoperiod 
and pupated at the same time or after pupation was 
observed in the natural population.
Andrewartha (1952, Lees (1955), deWilde (1962) 
and Danilevsky et al_. (1972) have emphasized the importance 
of low temperature in diapause development and indicate 
that most insect species require exposure to low 
temperatures for a prolonged period as a prerequisite for
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the resumption of active growth and development, especially 
those that must undergo winter climatic conditions to 
survive.
Beck (1968) states that the concept of diapause 
development has been put forth primarily because diapause 
in most insect species requires exposure to low temperature 
as a prerequisite for the resumption of morphogenesis but 
indicates that in some species, photoperiodism may also 
influence diapause development.
Beck and Apple (1961) reported that exposure to 
long-day photoperiods was a factor in shortening and in 
terminating diapause in 0. nubilalis and that diapause 
of this species could be brought to termination without 
the intervention of low temperatures. However Danilevsky 
et al. (1970) state that recent investigations of more
than 20 insect species has failed to confirm the 
supposition that in nature, "the resumption of development 
in diapausing insects is determined not by the temperature 
conditions but by day length." They indicate that photo- 
periodic reactions disappear completely in most insect 
species after sufficient chilling and that development 
may then be resumed at any day length.
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Other Lepidopterans in which exposure to long-day 
photoperiods is reported to be a factor in shortening the 
duration of diapause include the spruce budworra, C. 
fumiferama (Harvey, 1958), the pink bollworm, IP. 
gossypiella (Bell and Adkisson, 1964) and H. cecropia 
(Mansingh and Smallman, 1966). Beck (1968) also cites 
several species of Diptera (mosquitoes), Coleoptera and 
Odonata in which the duration of diapause was reported 
to be shortened by exposure to long-day photoperiods.
The relative roles of temperature and photo- 
periodism or other ecological factors in influencing 
diapause development in natural populations of D. 
saccharalis remains to be determined. However, the 
demonstration that photoperiodism may have influenced 
diapause development in the laboratory, especially among 
larvae collected in December and January, suggests a need 
for more sophisticated studies on diapause development 
in this species in order to clarify relationships among 
photoperiodism, temperature and other ecological factors.
Furthermore, although response to short day 
lengths (10 hrs) was significant for larvae collected in 
December and in January but not for larvae collected in
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February and March (Table 9), the decreasing nature of this 
response as exemplified by comparison of the regressions 
presented in Figures 1, 2, 3 and 4 for the December, 
January, February and March collections suggests more 
studies to determine the role of photoperiod in post 
diapause development as well as in diapause development.
Beck (1968) in reviewing relationships between 
photoperiodism and diapause states: "The demonstration
that diapause completion may be hastened by exposing the 
insects to growth-promoting photoperiods (usually long- 
day) has shown that diapause development is not an 
exclusively low temperature phenomenon. Nothing is known 
of the mechanisms by which either low-temperature or 
photoperiods hasten the completion of the diapause stage. 
There have been very few studies on the combined effects 
of low temperature and photoperiod; more research is needed 
to cLarify this subject."
CONCLUSIONS
1. The sugarcane borer, D. saccharalis (F.) 
overwinters in Louisiana as a late stage larvae in 
diapause.
2. The duration of the final stage was 
significantly longer in overwintering larvae collected in 
December or January and exposed to a daily 10 hr photo­
period than in comparable larvae exposed to a daily 14 hr 
photoperiod.
3. Survival of overwintering sugarcane borer 
populations in sugarcane fields is higher in the under­
ground portions of stubs and in planted seed pieces than 
in young plant tillers or in crop residues remaining on 
the soil surface after harvest.
4. Other than to serve as a vehicle for entry of 
larvae into seed pieces underground, fall tillers are not 
considered to be overwintering habitats for the sugarcane 
borer.
5. Although initially heavily infested with 
small larvae, leaves and tops of sugarcane stalks left
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in the field at harvest time decay rapidly and do not 
serve as habitats for overwintering sugarcane borer 
populations.
6. Emerging moths from pupating overwintering 
sugarcane borer larvae in portions of the sugarcane plant 
below soil level exit through tunnels within recently 
sprouted sugarcane tillers or through tunnels in stubs 
that have been prepared prior to pupation by larvae.
Moths were not observed to exit through soil.
7. Mortality of overwintering sugarcane borer 
larvae was most always higher in portions of the sugarcane 
plant above soil level and exposed to ambient temperatures 
than comparable plant portions below the soil level.
8. Climate, especially low temperature, is an 
important factor in decreasing survival of overwintering 
sugarcane borer populations.
9. The number of overwintering sugarcane borer 
larvae surviving the winter of 1965-66 in all crop habitats 
in a sugarcane field at Westover Plantation, W. B. R. 
Parish, was estimated to be 125 per acre.
10. No varietal effect on overwintering sugarcane 
borer populations was shown when NCO 310 (resistant) was
66
compared to C.P. 44-101 (susceptible) in a smal1-plot test 
on the Hill Farm, Louisiana State University Campus,
Baton Rouge.
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Appendix Table I. Number of overwintering Diatraea
saccharalis (F.) larvae collected at 
intervals of 1 month from sugarcane 
stubs, Westover Plantation, Rougon, La., 
November 17, 1965-March 23, 1966.
Number/1/100
acre plot ______ Stage
Collection date Rep. no. live dead 3rd 4th 5th
November 1 1 18 0 3 14 1
2 14 0 2 11 1
3 17 1 1 12 4
4 22 0 5 15 2
5 19 1 0 16 3
6 18 0 1 14 3
Total 108 2 12 82 14
1/“  Seven larvae found 
grown from stubs.
in frost--damaged tillers that had
December 20 1 12 0 3 7 2
2 14 1 2 9 3
3 19 2 3 6 10
4 22 0 1 18 3
5 16 0 4 11 1
6 26 0 5 17 4
Total 109 3 18 68 23
January 24 1 8 2 0 3 5
2 14 0 0 9 5
3 9 1 0 4 5
4 9 0 0 4 5
5 6 0 0 2 4
6 14 0 0 6 8
Total 60 3 0 28 32
February 21 1 6 3 . 0 6 0
2 6 3 0 2 4
3 3 5 0 1 2
4 4 3 0 3 1
5 3 4 0 3 0
6 12 6 0 9 3
Total 34 24 0 24 10
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Appendix Table I (continued)
Number/1/100
Collection date Rep, no. live dead 3rd 4th 5th
March 23 1 0 0 0 0 0
2 2 0 0 1 1
3 2 1 0  1 1
4 1 1 0  1 0
5 4 1 0 3 1
6 _3_______1_______ 0_____ 2______ 1_
Total     12 4 0_____8_____ 4
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Analysis of variance for numbers of live 
overwintering Diatraea saccharalis (F.) 
larvae collected at intervals of 1 
month from sugarcane stubs, Westover 

















**Significant at the .01 level of probability.
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Appendix Table III. Number of over-wintering Diatraea
saccharalis (F.) larvae collected at 
intervals of 1 month from sugarcane 
trash, Westover Plantation, Rougon, La., 
November 17, 1965-March 23, 1966.
Number/1/100
Collection acre plot Stage
date Rep. no live dead 2nd 3rd 4th 5th
November 17 1 9 0 0 0 5 4
2 5 0 0 1 4 0
3 13 0 1 0 8 4
4 9 0 0 1 6 2
5 21 0 3 1 12 5
6 14 0 0 1 9 4
Total 71 0 4 4 44 19
December 20 1 9 0 0 0 4 5
2 8 1 0 0 6 2
3 9 1 0 2 6 1
4 8 0 0 0 6 2
5 10 0 0 1 4 5
6 10 0 0 2 5 3
Total 54 2 0 5 31 18
January 24 1 4 2 0 0 2 2
2 7 2 0 0 4 3
3 4 1 0 0 1 3
4 8 0 0 0 3 5
5 2 0 0 0 1 1
1/ 6 0 1 0 0 0 0Total 25 6 0 0 11 14
1/Does not xnclude 2 pupae.
February 21 1 2 2 0 0 0 2
2 0 1 0 0 0 0
3 4 14 0 0 3 1
4 0 7 0 0 0
5 4 5 0 0 3 1
6 0 1 0 0 0 0
Total 10 30 0 0 6 4
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Appendix Table III (continued)
Number/1/100
Collection acre plot_____  Stage________
date Rep, no. live____ dead____ 2nd 3rd 4th 5th
March 23 1 0 0 0 0 0
2 0 O ' O O O
3 0 4 0 0 0
4 0 3 0 0 0
5 0 0 0 0 0
6 _JL_________ 0______0 0 1








Appendix Table IV. Analysis of variance for numbers of
overwintering Diatraea saccharalis (F.) 
larvae collected at intervals of 1 
month from sugarcane trash, Westover 
Plantation, Rougon, La., Nov. 17, 1965- 
March 23, 1966.
Degrees of Sum of Mean 
Source______________freedom________squares square___F value
Date 4 583.33 145.78 16.43**
Residual 25 221.83 8.87
Corrected total 29 804.97 27.76
**Significant at the .01 level of probability.
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Appendix Table V. Number of overwintering Diatraea
saccharalis (F.) larvae collected at 
intervals of 1 month from sugarcane 
tillers, Westover Plantation, Rougon, 
La., November 17, 1965-March 23, 1966.
Collection Number/1/100
1/ acre plot  Stage
date Rep. no. live dead 2nd 3rd 4 th 5 th
November 17 1 0 0 0 0 0 0
2 0 0 0 0 0 0
3 0 0 0 0 0 0
4 8 0 2 5 1 0
5 2 0 0 0 2 0
6 4 0 0 1 2 1
Total 14 0 2 6 5 1
1/—1 No larvae were found in tillers examined in the
January, February and March collections -
December 20 1 0 0 0 0 0 0
2 0 0 0 0 0 0
3 1 0 0 1 0 0
4 0 0 0 0 0 0
5 1 0 0 0 1 0
6 1 0 0 0 1 0
Total 3 0 0 1 2 0
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Appendix Table VI. Number of overwintering Diatraea
saccharalis (F.) larvae collected at 
intervals of 1 month from sugarcane 
seed pieces, Westover Plantation, 




Collection date Rep. no 1 ive dead 4th 5 th
November 16 1 2 0 1 1
2 0 0 2 0
3 4 1 2 2
4 12 0 5 5
5 7 1 2 5
1/ 6 4 0 1 3Total 29 2 13 16
1/Does not include 5 pupae.
December 20 1 9 0 5 4
2 3 0 3 0
3 8 0 6 2
4 7 0 7 0
5 3 0 2 1
6 2 0 1 1
Total 32 0 24 8
January 27 1 3 0 0 3
2 3 0 0 2
3 5 0 3 2
4 0 0 0 0
5 1 0 0 2
6 4 1 0 4
Total 16 1 3 13
February 21 1 0 0 0 0
2 0 1 0 0
3 2 0 0 2
4 3 1 0 3
5 1 3 0 1
6 1 1 0 1








Rep. no■____ live_____ dead_____ 4th_____ 5th
1 0 1 0  0
2 1 1 1 0
3 0 3 0 0
4 1 1 1 0
5 0 1 0  0
6 0 0 0 0
Total 2 7 2 0
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Appendix Table VII. Analysis of variance for numbers of
overwintering Diatraea saccharalis (F.) 
larvae collected from early fall 
planted sugarcane seed pieces at 
intervals of 1 month, Westover 
Plantation, Rougon, La., Nov. 16, 
1965-March 23, 1966.
Source Deqrees of freedom Mean square F value
Date 4 24.70 4.29**
Residual 25 8.09
Corrected total 29 11.76
**Significant at the .01 level of probability.
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Appendix Table VIII. Number and percent survival of over­
wintering Diatraea saccharalis (F.) 
larvae recovered at 6 week intervals 
from artificially infested stubs of 
2 sugarcane varieties, Hill Farm, 
Louisiana State University, Baton 
Rouge, November, 1967-April, 1968.
Number/plot
NCO 310 C.P. 44-101
Collection date Rep. no. live dead live dead
November 28 1 29 6 30 4
2 27 7 18 9
3 28 8 24 5
Total 84 21 72 18
January 17 1 17 5 18 4
2 13 7 13 1
3 11 1 11 2
Total 41 13 42 7
March 4 1 5 3 13 6
2 8 4 5 8
3 10 10 11 7
Total 23 17 29 21
Apr i1 6 1 6 7 7 3
2 6 3 7 6
1/ 3 5 5 17 1Total 17 15 31 10
1/ Does not include 6 pupae.
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Appendix Table IX. Analysis of variance for numbers of
overwintering Diatraea saccharalis (F.) 
larvae recovered at 6 week intervals 
from artificially infested stubs of 2 
sugarcane varieties, Hill Farm,
Louisiana State University, Baton Rouge, 
November, 1967-April, 1968.
Degrees of Sum of Mean
Source______________ freedom______ squares square____ F value
Variety 1 1.04 1.04
Date 3 1446.46 482.15
Variety-date 3 29.13 9.71
Residual 16 117.83 11.08
Corrected total 23 1653.96 71.91
**Significant at the .01 level of probability.
Appendix Table X. Number and percent survival of overwintering Diatraea saccharalis (F.)
larvae recovered at 6 week intervals from artificially infested trash 
of 2 sugarcane varieties. Hill Farm, Louisiana State University,
Baton Rouge, November, 1967-April, 1968.
__________________________Number/plot___________________ ______
NCO 310 C.P. 44-101
Habitat Habitat













November 28 1 22 2 19 3 19 1 16 3
2 20 4 22 1 14 3 19 1
3 20 2 18 3 17 2 18 0
Total 62 8 59 7 50 6 53 4
January 17 1 12 3 10 4 17 0 13 2
2 15 0 16 4 10 3 11 3
3 12 1 9 3 9 1 12 4
Total 39 4 35 11 36 4 36 9
March 4 1 9 6 6 6 9 1 8 5
2 2 10 6 11 10 3 9 8
3 14 1 8 12 7 8 2 12
Total 25 17 20 29 26 12 19 25
April 6 1 5 1 4 4 1 3 6 2
2 5 3 9 9 5 0 3 5
3 3 1 0 7 0 2 0 4
Total 13 5 13 20 6 5 9 11
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Appendix Table XI. Analysis of variance for numbers of
overwintering Diatraea saccharalis (F.) 
larvae recovered at 6 week intervals 
from artificially infested trash of 2 
sugarcane varieties. Hill Farm, 




































**Significant at the .01 level of probability.
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